International labour migration in industrialized countries raises numerous questions. A wide range of studies have been published on the impact of immigration on the labour market but only few studies take into account both arrivals (immigrations) and departures (emigrations), rather than only the role of newcomers on the labour market.
Introduction
International labour migration in industrialized countries raises numerous questions (Dustmann et al., 2008; Jean and Jimenes, 2007; Stark and Bloom, 1985) . But only few studies take into account both arrivals (immigrations) and departures (emigrations), rather than only the flow of newcomers on the labour market (see however Zhao 2000 and Docquier 2014 ). This situation is surprising given the increasing importance of temporary migration, but can be explained by the lack of data on emigration flows.
In terms of their role in the economy of a country, the comparison between the characteristics of immigrants and emigrants provides information on the impact of net immigration on the age structure and the skills available on the labour market (in terms of education or occupation). It also allows for an understanding of the extent to which international migration is a means to adjust the available labour force to the needs of the economy in a context of structural changes in the labour market and of increasing demand for highly educated workers. If this is the case, labour migration should be characterized by the arrival of skills that are needed and the departure of skills that are not anymore in demand.
Switzerland is a country of migration with almost one foreigner in every four inhabitants, and is therefore an ideal laboratory in which to illustrate the impact of migration on the labour market. At the end of year 2013, according to the Swiss Federal Statistical Office, 1,937 million foreigners lived in Switzerland, representing almost 23% of the total population. Around 29% of the workers in Switzerland are foreigners, which is more than in any neighbouring country (Swiss Federal Statistical Office, 2014) .
The aim of this study, which uses original data based on population registers, is to measure the net impact of migration taking into account the socioprofessional characteristics of both immigrants and emigrants, and to discuss the extent to which the migratory flows are determined by the Swiss labour market and by other internal or external drivers.
State of the art and hypotheses
With the increase in migratory flows in Europe, a wide range of scientific papers have been devoted to the impact of migrants on the labour market. Most of these provided data on the way immigration affects the labour market outcomes of native workers (See for instance Dustmann et al., 2005 for Britain, Glitz, 2012 for Germany) . The studies focused on the immigration impact without taking into account the impact of emigration on the labour market. This is also the case in Switzerland, where the economic impact of labour migration (and in particular of new migrants) was until now only measured by analysing the characteristics of recently arrived immigrants compared to those of natives, in terms of unemployment (for instance Widmer, 2005) or skills (Pecoraro, 2005) . Measuring the role of immigration on wages or growth rates using econometric models is another approach which has sometimes been tested (Gerfin and Kaeser, 2010, Basten and Siegenthaler, 2013) . To date, no analysis considering both emigrants and immigrants has been published for Switzerland and this study therefore offers a better understanding of the net impact of migratory flows.
Such approaches have rarely been undertaken in the other industrialized countries. Two studies can however be mentioned. Concerning Canada, Zhao (2000) published an innovative analysis taking into account both flows. Canada has opened its boundaries to workers coming from all over the world and observed an emigration of skills towards the United States. This situation and the availability of data in both countries enabled the characteristics of immigrants entering in Canada and of emigrants leaving towards the United States to be compared. Using different surveys and registers, Zhao (2000) precisely described the characteristics of Canadian emigrants and compared them with those of immigrants. The learnings from this study were limited by the sample size and the difficulty to analyse different data collected with diverse methodologies. However, despite these limitations, Zhao found that Canada suffered during the 1990s from a loss of skilled workers, only partially balanced by the inflow of highly qualified from the rest of the world.
Another interesting study examining macro data referring to 35 OECD countries calculated the impact of both migration flows on wages and employment. It showed a positive impact of immigration, but a negative impact of emigration, on the wages of the less educated natives (Docquier et al., 2014) . However, due to the absence of individual data on immigrants and emigrants, the precise impact of migration on the labour market had to be estimated using approaches based on econometric models.
Migratory flows do not modify only the number of inhabitants and the size of the working age population: the characteristics of both immigrants and emigrants can differ and their differences contribute positively to the economy when immigrants better fit than emigrants the demand of the labour market, or negatively when they do not.
Aim of the paper and hypotheses
The recent period was characterized by important migratory flows. The net immigration among the age group 20-64 was respectively 55,800, 58,000 and 67,600 during the years 2011 , 2012 (Swiss Federal Statistical Office 2014 , and therefore the contribution of immigration was highly positive in terms of numbers. During the same period, according to the Swiss Employment Statistics, some professional sectors observed an important increase in the number of positions (in terms of full-time equivalent). From the fourth trimester 2010 to the fourth trimester 2013, the number of positions increased by more than 50,000 (+9.9%) in human health and social services, 30,000 (+9.8%) in specialized, technical and scientific activities, 26,500 (+10.0%) in teaching, 17,300 (+10.2%) in public administration, 13,900 (+11.0%) in information and telecommunications and 11,400 (+3.7%) in construction. At the same time other sectors lost positions, such as the hotel industry and the food service sector (-14,000, -6.4%). In total, the Swiss economy observed a growth of more than 166,000 jobs during the period under study 1 . The question is therefore to understand the extent to which the migratory flows were a means to satisfy the changing demand of the labour market by providing skilled immigrants in the growing sectors. In particular, we aim to ascertain whether there is a relationship between the trends in the professional sectors and the profile of migrants in terms of skills and occupations. The analysis also aims at verifying whether we can observe specific flows for the different levels of education, in other words whether there is a pattern of migration characterized by the situation where some countries provide highly-qualified workers and others provide low-qualified ones. Another well-documented characteristic of the labour market is the increase in the demand of tertiary-educated workers. However, the skills of the workingage population progressively evolve through the entry of the young generation into adulthood and the retirement of old workers. Therefore, in a second part of this paper, we investigate the extent to which the demand for skilled workers is satisfied through the local population or whether migratory flows are a means to regulate the labour market.
Data and methods
We linked the Swiss Population Register, which is exhaustive and provides information on the date of arrival or departure of every person living in Switzerland, with the Structural Surveys 2010 , 2011 , 2012 (Steiner and Wanner, 2015 . The Structural Survey is carried out every year and concerns more than 200,000 individuals aged 15 and over. This survey takes place on December 31 and gathers information on demographic, educational, occupational and family dimensions. Once matched, these sources enable one to identify for each person surveyed the date of arrival in Switzerland and the date of departure which follows, if any.
Immigrants were selected on the basis of the Structural Surveys at the end of 2011, 2012 and 2013, linked The Swiss Federal Office of Statistics (SFOS), which undertakes the Structural Surveys, computes a weight for any individual based on the total population. According to this weight, the yearly average number of immigrants aged 20-64 that were surveyed was 69,217 for the years under study, and that of emigrants was 43,713. Based on the exhaustive Population Register, we can compute the exact numbers of immigrants and emigrants that were recorded during the same period. To be coherent, we have to deduct the number of immigrants arrived in the course of the year who left the country before the end of the year (as they cannot be surveyed at the end of the year) and the number of emigrants who arrived and left the country during the same year (as they cannot be surveyed at the end of the previous year). For the period under study and according to the Swiss Population Register, the average number of immigrants still present at the end of the year is of 112,200, and the average number of emigrants already present at the end of the previous year is of 71,749. The comparison between the weighted number of migrants surveyed and their anticipated number according to the Population Register provides a coverage rate of 61.7% for immigrants and 60.9% for emigrants (Table 1) . This rather low coverage rate is explained by the fact that like any survey, the Structural Survey fails to reach the more mobile population. In particular, some immigrants who arrived just before the survey are not included in the sample that was selected a few months before the survey. Probably, some future emigrants who received the questionnaire considered it unnecessary to answer it as they planned to leave the country. Language barriers may also have played a role in the under coverage.
The coverage rate begs the question about the representativeness of the data. To check this representativeness, we compared the variables available in both sources (Population Register and Structural Surveys): sex, age structure and citizenship. As far as sex and age are concerned, a similar distribution is observed suggesting a good representativeness of the Structural Surveys with respect to those criteria. However, the Structural Surveys slightly underestimate the immigrants and emigrants aged between 20 and 25. In this age-group, a large proportion of immigrants and emigrants are students, probably more difficult to reach as they often live in shared accommodation or non-family households. Moreover, the Structural Surveys tend to over-represent immigrants from the European Union and the rest of Europe (including Balkan countries) and under-represent non-European immigrants. Swiss emigrants were also over-represented, probably because they were more easily reachable.
To measure the net impact of migration flows on the labour market, and given the different distribution of migrants according to citizenship, we rectified the under-registration of both emigrants and immigrants in the Structural Surveys. This correction was done using a weight factor computed according to sex, citizenship and age, and by dividing the average number of immigrants/emigrants declared in the Population Register by the number recorded by the Structural Surveys. Computed weights vary from 0.95 to 4.77 among Swiss immigrants, 1.11 to 2.91 among foreign immigrants, 0.78 to 3.27 among Swiss emigrants and from 1.16 to 3.37 among foreign emigrants. After this correction, it is assumed that representativeness for age, sex and citizenship is achieved. The underlying hypothesis is that after this adjustment, the representativeness for other dimensions that cannot be controlled, such as education or occupation, is also acceptable.
By applying this ratio to the surveyed immigrants and emigrants, we obtain the migratory balance according to different criteria such as age, education level, or acquired occupation. Moreover, rates of immigration or emigration can also be computed by dividing the number of migrants by the number of persons living in Switzerland. Finally, by comparing the net immigration for each occupation or level of education with the total change observed in the whole population (migrants and non-migrants), the contribution of migration to the changes in the educational or occupational structure of the labour market can be precisely estimated, defined here as impact of net immigration. Table 2 shows the number of immigrants and emigrants as well as the net migration according to the highest level of education. Every category of education is characterized by a positive net immigration, which is not surprising given the important level of immigration observed during the years under study. The economic growth observed in Switzerland led to a demand for both skilled and unskilled migrants, and the cumulated migration balance during the three years 2011-2013 ranges from 24,950 (Secondary II education 2 ) to 60,600 (Tertiary education). Half of the net immigration is attributed to tertiary educated persons, the other half being distributed between secondary I and secondary II educated persons (Table 3) . In terms of impacts on the labour market, the immigration of tertiary educated persons during the period under study represented more than 11% of the average population aged 20-64 living in Switzerland and holding a tertiary diploma, meaning that more than one out of ten highly-skilled inhabitants in working-age arrived in Switzerland during the last three years.
Results

Migration flows and human capital
After taking into account the emigration of tertiary educated persons, the impact of the highly-skilled migration during the 3 years under study is of 4.3% of the average population. The highest percentage of emigrants is observed in that category too (7.2%), indicating a higher mobility of tertiary educated persons compared to primary of secondary educated persons. It is also interesting to mention that the net immigration of highly qualified migrants is higher among women than men (34,100 versus 26,500), which is not the case for the other levels of education.
The impact of net immigration is also important among the Secondary I education category, indicating an existing demand for low skilled workers: the immigrants of this category represent more than 8% of the total population and, after taking into account emigration, the net immigration still represents 4%. The situation is different for the Secondary II education category, with an impact of net immigration -expressed by the net immigration divided by the total population-of about 1 percent. 50% of the population aged 20-64 years in Switzerland holds a secondary II qualification, which represents 2.4 million individuals, more than 50% of the labour force. This population, resulting from the success of vocational education (in particular apprenticeships) in Switzerland, seems to be sufficient for the labour market.
The contribution of immigration to the three levels of education differs significantly according to the country of origin. Table 3 provides the migratory flows observed for the top-10 countries of immigration during the period under study. The average immigration, emigration and net immigration rates for the three-year period (movements divided by the average population) are also provided.
Portugal is the main provider of low qualified (secondary I) migrants, with a net immigration of 14,600 for the period 2011-2013, following by Kosovo (5500 , Table 3 ). Secondary II level migrants come essentially from Italy and Germany (net immigration respectively: 6600 and 6500). However, the number of immigrants holding a secondary II level of education is much higher among the German immigrants (39,000) than those from Italy (13,500): the former observe a higher likelihood of leaving Switzerland (emigration rate of 5%) than the latter (0.9%). Highly-educated migrants originate from Germany (14,400), France (9400) and Italy (8400). The period under study is also characterized by a net emigration amongst the Swiss citizens for the three levels of education, and amongst United Kingdom and United States citizens with secondary level education. 
Source: Structural Surveys and Population Register. *Average population is obtained by taking into account the average number obtained through the surveys 2011, 2012 and 2013. ** Net immigration is the difference between immigrants and emigrants. ***Computed by dividing the average number of immigrants, emigrants and balance by the average population.
The annual migratory rates provide information on the mobility of every group according to education and citizenship. Not surprisingly, Swiss citizens are less mobile than foreigners. Among the Swiss, those holding a tertiary level of education are the more likely to undertake international migration, followed by those with a secondary I level. Among all foreign groups, the immigration rate for highly educated persons is higher than for those with a secondary level of education.
Results in Table 3 show that some countries such as the Kosovo and the Southern European countries are characterized by an important difference between the number of immigrants and the number of emigrants; other countries are characterized by flows that are more balanced, although the number of immigrants is almost always higher than the number of emigrants. An index measuring the way migratory flows contribute to the demographic growth of the Swiss population -the efficiency index of the migration -is provided in figure 1: this index is obtained by dividing the migratory balance by the total number of movements (immigrants + emigrants). A value of 0 means that the number of immigrants is equal to the number of emigrants, in other terms that the migratory flows do not impact on the size of the population. A value approaching +100% (or -100%) means that the migratory flows are unidirectional and therefore that every movement impacts positively (or negatively) on the size of the population.
According to this index, the migratory flows to or from Switzerland are almost neutral among the United Kingdom and American citizens, meaning that there is a strong substitution between the newcomers and the persons leaving Switzerland. The same is observed for German citizens holding a secondary I level of education, as well as for French citizens with a Secondary II diploma. By contrast, the efficiency of migration is high among Kosovar citizens, and to a smaller extent among citizens from the Southern European countries, indicating that migratory movements from those countries are mainly immigrations and that the migrations aim at supplementing the labour force rather than substituting emigrants with new immigrants. The other groups in the figure, in particular the citizens from Germany, Austria and France, present a smaller but positive contribution. 
Source: Structural Surveys and Population Register. * The index of efficiency is obtained by dividing the net immigration by the total number of movements (immigrants + emigrants)
Almost all groups of professions are characterized by a positive migratory balance: Table 4 shows however that the net immigration is low among skilled agricultural occupations (+1200 persons), clerical support workers (+2800 persons) and plant and machine operators and assemblers (+5700). Conversely, the migratory balance is high among highly qualified professionals (ISCO Group 2, +20,300), as well as among managers, technicians and associate professionals, services and sales workers, craftsmen and related trade workers and elementary occupations (between +10,500 and +14,100). In proportion to the average working population, the net contribution of the migration observed during the years 2011 to 2013 is however highest among the elementary occupations (ISCO Group 9, 1.5%) as well as plant and machine operators and assemblers (0.9%). It is lowest among services and sales workers (0.2%), clerical support workers and skilled agricultural workers (0.4% each). Therefore, results confirm the impact of migratory flows among both low and high-skilled occupations/professions. The contribution of migration to the development of the labour market During the period under study, Switzerland observed a rapid growth of the labour market with an increase of 4.1% in the number of jobs occupied between the fourth trimester 2010 and the fourth trimester 2014 (Swiss Federal Statistical Office 2014b) . This growth was more pronounced in the tertiary than the secondary sector, and reflected a trend of increased specialisation in the economy, in particular in the economic sector of services, which increasingly requires highly skilled professionals.
The Swiss education system was of course influenced by the increase in job opportunities in some highly qualified professions, motivating the young to attend longer training. At the same time, the progressive retirement of the cohorts of workers born during World War II, who in most cases held secondary I or secondary II diplomas, led to a decrease in the number of low or averagely qualified workers among the non-migrant population. Therefore, the proportion of tertiary-educated persons among the 25-64 year-old population has progressively increased, reaching 40% in (22% in 1996 -Swiss Federal Statistical Office 2015 . At the same time, the share of the lowest educated (Secondary I) and middle-educated persons (Secondary II) among the working age population has decreased.
Of course, the entry into the working age of a new generation which is increasingly qualified, combined with the retirement of older generations, provides local skills for the labour market. However, the migration flows can rapidly offer skills that are urgently needed by the evolving economy. In this context, we aim at verifying the role of migration as a provider of workers in a context of economic changes and labour market development.
Therefore, Table 5 presents the changes in the characteristics of the population aged 20-64 employed in the labour market between the end of 2010 and the end 2013. The specialisation of the economy -which requires increasingly qualified persons -led to a strong increase of workers with a tertiary-education level (+162,000). It also led to a decrease in the number of Secondary I (-15,000) and Secondary II educated (-50,000) workers.
The right hand part of the table shows the role played by the migratory balance on the changes in the labour market. It compares the contribution of the net immigration for the period 2011 to 2013 with the changes observed in the non-migrant (i.e. local) population, and provides the contribution in % of the migratory flows, respectively the "natural" trend of the total change. As the table shows, the non-migrant population holding a Secondary I or Secondary II level of education strongly decreased during the period under study (-42,700 and -70,500 respectively), which can be explained by the aforementioned fact that the young people entering the labour market hold a higher level of qualification than the older workers who are retiring. Migratory flows during the period under study compensated for the strong decrease in numbers observed in these groups, by contributing positively to the population of low and averagely skilled persons.
Over that time span, 29% of the increase in the number of highly qualified working persons was due to the net immigration, and 71% to the increased number of highly qualified among the local working population.
The economy was also characterized during the period 2010 to 2013 by an increase in the number of jobs for all the occupational groups except for clerical support workers and plant and machine operators and assemblers. Among the local workers, the new requirements of the Swiss economy, the increasing level of education and a lower level of interest for some groups of occupations led to an increase in the number of workers in the highest positions (managers, professionals, technicians and associate professionals) and a decrease in the number of workers in the middle and low occupations. Not surprisingly, the erosion of the offer from the local labour force for those occupations was compensated by migratory flows. The net immigration observed from 2011 to 2013 not only compensated for the reduction in the number of local workers but also enabled an expansion in the number of persons in employment. Conversely, for the highly-skilled occupations, the impact of the net immigration is lower, contributing to 36% of the increase in the number of managers (56% for professionals and 32% for technicians and associate professionals). 
Discussion
Switzerland has long been a country of immigration, characterized by a positive impact of migratory flows from the post-war II period until now (Wanner, 2015) . A net immigration was observed for the years 2011 to 2013, in particular among the working age category. This situation led to a positive contribution of net immigration to the labour market in terms of skills. For the first time, using original data, this contribution is described precisely by comparing the characteristics of both immigrants and emigrants. Except for one Canadian study (Zhao, 2000) , this study is the first to compare both flows in a country of immigration/emigration, and it contributes to the understanding of relationships between international mobility and the labour market. Compared to Zhao's study (2000) , which uses different sources in Canada and the United States to describe the inflows and outflows, our study presents the advantage of being based on a single data source, the Structural Surveys. This enables one to have comparable information regarding in-and out-migrants.
The results refer to the three years under study and are not transferable to other years; however, the period 2011-2013 was characterized by a net immigration that is quite representative of the last 10 years and of the current migratory regime in Switzerland.
The analyses presented in this paper are based on a large sample of immigrants and emigrants (more than 8000 immigrants and 5700 emigrants), which may however be partially biased by the fact that the Structural Surveys find it difficult to reach the most mobile inhabitants. Applying a ratio to correct for this underrepresentation allows the computation of valid measures according to sex, age and citizenship. However, we cannot exclude that the degree of representativeness of the sample varies according to, for instance, the occupational group or the level of education. This paper shows that not only immigration provided labour for the Swiss economy during the period under study, but also that flows were mainly composed of highly skilled persons. However, even more important, this net immigration of highly educated persons does not cover all the needs of the economy. The larger part of the increase in active persons with tertiary education is covered by the local population, through young Swiss entering the labour market, who are more qualified than the new retirees.,. Amongst the low and averagely qualified, immigrants are also more numerous than emigrants. The positive contribution of net immigration in these categories counterbalances the erosion of the non-migrant working population and therefore contributes to guarantee the availability of the working force necessary for the elementary and manual occupations. However, the number of workers in these categories is progressively decreasing in Switzerland, which can be explained by the increased orientation of the economy towards the tertiary and more specialized sectors.
The contribution of immigration to the labour market differs according to the country of citizenship. Countries such as Portugal and Kosovo provide poorly qualified immigrants, while other countries, such as Germany, France and Italy ensure the availability of highly qualified workers. However, the contribution of net immigration to the increase in the labour market differs from country to country. Migratory flows of citizens from the Anglo-Saxon countries do not impact on the size of the population, since inflows and outflows are almost equal, signifying a substitution of emigrants by newcomers. Conversely, migratory flows of Southern European citizens and from Kosovo are characterized by inflows that significantly exceed the outflows, resulting in a positive impact of these flows on the labour market.
Switzerland is characterized by a dual migration regime that is regulated by the Free Movement of Persons Agreement for the UE/EFTA countries and by a restrictive immigration policy for the rest of the world. However, most immigrants are from UE/EFTA countries, which still provide the human capital required by the Swiss economy. In this context, the Free Movement of Persons seems to be an adequate policy as it allows the arrival of specific flows of workers, in terms of skills, that are required by the labour market. This is explained by the fact that migrants generally arrive in Switzerland with a work contract, the labour market being attractive enough to interest potential workers abroad. In terms of policy relevance, our results confirm that the Free Movement of Persons Agreement is an adequate policy to attract required workers in a period of structural change in the labour market.
In conclusion, we can answer positively to the question as to whether active migration from and to Switzerland responds to the demands of the labour market. Migration is largely determined by the economy and its transformation, even if individual determinants and external drivers (such as the economic and political context abroad) certainly also play a role. In Switzerland, the profound changes in the structure of the labour market, described in this paper, and determined on the basis of level of education and the different categories of worker occupations, were made possible through the migratory exchanges. The high demand for highly qualified workers was not covered by the non-migrant population entering the labour market, even though the general level of qualification of native Swiss is progressively increasing. Therefore, highly skilled migration has had a significant positive impact. Moreover, immigration plays a dual role on the labour market by also providing poorly and averagely qualified workers. This highlights the positive impact of net immigration on the economy.
